Effect of heat stress on lipopolysaccharide-induced vascular permeability change in mice.
The effect of heat shock protein (hsp) induction on lipopolysaccharide (LPS)-induced increase in vascular permeability was studied in mice as a model of inflammatory mediator-induced inflammatory response. Mice were exposed to an ambient temperature of 43 degrees C for 1 h and then returned to 23 degrees C to recover up to 24 h. Dermal contents of hsp70 and hsp90 but not heat shock cognate protein (hsc)70 increased at 6 h after heat exposure and returned to the basal level at 24 h. LPS was injected subcutaneously at 0, 2, 4, 6, or 24 h after heat exposure. Two hours after LPS injection, vascular permeability was assessed by dermal accumulation of intravenously injected dye. LPS-induced dye leakage was reduced by 42 and 49% in heat-exposed mice after recovery for 4 and 6 h, respectively. Increases in dermal tumor necrosis factor-alpha (TNF-alpha) and prostaglandin E(2) (PGE(2)) contents induced by LPS were significantly reduced in the heat-stressed mice recovered for 6 h. LPS-induced increase in cyclooxygenase-2 but not TNF-alpha mRNA was attenuated in heat-stressed mice. Deoxyspergualin, an inhibitor of hsc70 and hsp90, and geldanamycin, a specific hsp90 inhibitor, dose dependently reversed the inhibitory effect of heat stress on LPS-induced dye leakage and dermal TNF-alpha content but not PGE(2) content. These results suggest that heat stress attenuated LPS-induced vascular permeability change by inducing hsp90, leading to inhibition of TNF-alpha production.